A multiple case sampling framework was used to produce a review and meta-analysis of the published cases of ECT administration with minors. An extensive search of the published literature located 217 minors who had been given ECT treatment between 1947 and 1996. These cases were analysed via demographic data (ie gender, age) and clinical data (ie diagnostic criteria, presenting behaviours, mode of ECT administration, consent, index behaviours, drug therapies, outcomes and side-effects). Three behavioural predictors (PB3) were identified which were associated with an increased likelihood of a minor receiving ECT. Interpretations of the analysis revealed that the data are at variance with psychiatrists' claims that ECT is given as a 'life saving'(sic) treatment for minors. Suicide was mentioned in only 5% of cases. Some speculative comments are also provided.
Introduction
Since the invention of electroconvulsive therapy (ECT) by Cerletti & Bini (1940) in 1938 there has been considerable controversy about the indications for this treatment. Parallel debates have continued about effectiveness, efficacy and utility. These debates have continued into the 1990s, whilst administration of ECT/EST (electro-shock treatment) is in a period of contemporary resurgence, in a context of twin clinical foci on cost-effectiveness and outcomes. Advocates of ECT have maintained that it is a highly effective intervention for all populations, including children/adolescents (Abrams, 1988; Fink, 1990) . Critics have objected strongly to ECT administration with minors, on clinical, moral, legal, philosophical and ethical grounds.
The present study was based on a qualitative analysis of documented cases of ECT administration with minors. A multiple case sampling and meta-analysis framework was used to review all published accounts of ECT administration with minors.
Method Design
The study was aimed to investigate specific questions, based on previous clinical observations about ECT administration to children and adolescents Barker & Baldwin, 1990) . First, it was believed that ECT was given as a 'treatment of choice' and not a 'treatment of last resort', and generally when psychotherapy had not been attempted. It was believed that ECT was given in the absence of valid/informed consent and for a non-specific range of presenting behaviours. Moreover it was believed that ECT was given to minors in nonlife-threatening clinical circumstances. These clinical observations were based on the practice of psychiatrists and nurses who had previously administered ECT to minors (Barker & Baldwin, 1990; Oxlad & Baldwin, 1995) . Procedure Silver Platter 3.11, Psych Lit, Medline and Biological Abstracts databases were used to search the literature and locate reported cases of administration of ECT to children/adolescents. The reference lists of already-published cases provided several extra reports not listed in existing databases.
Raw data were documented for each case about: age, sex, presenting behaviours, diagnosis, initial therapies, drug therapies, presence/absence of consent, total number of ECT treatments, mode and duration of treatment, side-effects and outcomes. 'Presenting behaviours' reported in the original papers were coded for each case chronologically. Coding was completed using the nine clinical categories previously established for diagnostic work with children/ adolescents by Achenbach & Edelbrock (1991) : withdrawn; somatic complaints; anxious/depressed; social problems; thought problems; attention problems; delinquent behaviour; aggressive behaviour; other problems. Each category from the checklist contained several sub-categories of clinical presentations (i.e. withdrawn: rather be alone; won't talk; shy). The presenting behaviours of the 217 cases were matched to these categories and subcategories and coded accordingly. Reporting methods vary between studies and across time, however. This behavioural checklist has been used extensively in clinical setting s with children and adolescents aged 4-18 years (Achenbach & Edelbrock, 1991) . Data from each case were entered into a 'key table' of presenting behaviors, in chronological order (Miles & Huberman, 1994) .
Results
Summary data are reported for the 217 published cases. A complete reference list for the original papers is provided in Appendix 1.
Demographic data: gender
In this multiple case sample, ECT was administered to 110 males and 72 females; in 35 cases the sex of the minor was unspecified.
Demographic data: age All published cases which included children and adolescents aged 18 and under were included in the sample. The age range was 418 years (see Table 1 ). Where group studies with pooled data were included, one case was entered in the sample, coded at the lowest reported age. Data from the Bender (1947) study were reported separately.
Clinical Data: diagnostic criteria
In Table 2 , diagnostic data are reported. These data (coded via the Achenbach and Edelbrock checklist/profile indicate the relative diagnostic frequencies for which minors were referred for ECT. data are reported separately.
Clinical data: presenting behaviors (PB)
Using the Achenbach & Edelbrock (1991) checklist/profile, each case was analysed to determine the relative frequencies at which presenting behaviours (PB) were recorded. Table 3 provides summary data for frequencies of presenting behaviours.
Clinical data: ECT administration (mode)
The data in Table 4 provide a summary of the total number of ECT treatments given, and mode of administration (i.e. whether unilateral or bilateral, where specified), broken down by decade.
Clinical data: ECT administration (consent) In 3 cases, written consent for ECT was obtained from parents 'on behalf of the minor'. Consent was obtained from the minor on 2 occasions. Once both the minor and parents gave consent. No consent was obtained in two instances. In the remaining 209 cases, no data about consent were reported.
Clinical data: index behaviours Some common index behaviours were identified in this multiple case sample. Sixty-five data points were recorded in the 'withdrawn' category; of these, 14% scored for 'won't talk', and 14% for 'withdrawn'. Within the 'anxious/depressed' category, 17% scored for 'cries', and 34% for 'depressed'. Sixteen percent scored on 'hears things' in the 'thought problems' category, 10% scored for 'paranoia' and 11% for 'delusions'. In the 'attention problems' category, 19% scored for 'concentration problems', 23 % for 'agitation' and 23% for 'hyperactivity'. In the 'aggressive behaviour' category, 21% scored for 'mood shifts', 13% for 'affect problems', 10% for 'catatonic/schizoid problems', 13% for 'aggressive behaviour' and 16% for 'talkative behaviour'. In the 'other problems' category, 16% scored for 'eating disorders' and 13% for 'sleep disorders'.
Clinical data: drug therapies
Interpretation of the data in Table 5 indicates the type and frequencies of drug therapies used with children/adolescents before and during ECT administration.
Twenty-six minors did not respond to drug therapy. Examination of the data in Table 6 indicates the type and frequency of drug therapies which were unsuccessful.
Specific drug therapies used with children after ECT administration have included insulin therapy. Although no specific data are available about other post-ECT drug therapies, many of the drugs given to children/adolescents before and during ECT administration have been used later for 'maintenance therapy'. Drugs used for 'maintenance' have included: fluphenazine decanoate injections; lithium carbonate; maprotiline; and trifluoperazine.
Clinical data: summary of outcomes Interpretation of the data in Table Seven indicate the outcomes of ECT administration.
Clinical data: side effects after ECT Reported side-effects of ECT treatment have included diminished IQ and interference in function immediately after treatment. Visual motor Gestalt performance has showed marked regression to primitiveness immediately after each treatment and perseveration and disorientation of time, place and person have also occurred. Other side-effects have included delayed recall of auditory and visual information and impaired learning below the tenth percentile. Confusion, memory deficit, short-term memory loss, elevated skin temperature and manic symptoms (elevation, disinhibition, over-activity, over-talkative with sexual overtones, amnesia) have also resulted from ECT treatment. Painful headaches, an inability to concentrate and reading problems were common. In some cases it became difficult to make contact with the person, they were unhappy and/or frightened, and exhibited compulsive features. In one case the neck and face flushed (ipsilateral to treatment side) and the right eye was described as congested and lacrimating. Most seriously, anoxic brain damage was also recorded.
Discussion Overview
Some clear clinical conclusions can been derived from these 217 cases. An analysis of the results from this multiple case sample and meta-analysis has provided some preliminary insights about the medical practice of psychiatrists who have administered ECT to minors. As a cross-national sample of clinical cases, it may be representative of the practice of other psychiatrists who have not published the results of their ECT administration with minors.
Chronologically, the and studies established the 'setting conditions' in the United States and Europe for the subsequent administration of ECT with minors. In the landmark US study with 98 children aged between 4 and 11 years, pioneered the use of ECT with this new population, with a psychiatric focus on 'childhood schizophrenia'. In France, the study was based on the administration of ECT to 29 minors, aged between 5 and 15 years. The psychiatric focus was much wider in the French study, however, including ECT administration to children with a wide range of clinical presentations (e.g. tics, mutism, mania).
Although few contemporary psychiatrists have reported the use of ECT with quite the same zeal and vigour on minor populations, modem-day enthusiasm for electroconvulsive therapy has continued. Examination of the data-set suggests a scenario of psychiatrists seeking to maintain the possible clinical province of a perceived 'tried and tested' therapy.
Gender A gender analysis of these documented cases of minors who have been given ECT indicates that more males (51%) than females (33%) have been given this treatment; in 16% gender was not specified. During the 1980s and 1990s, however, there is some evidence of a contemporary shift to more administration of ECT to girls than boys.
Age
An examination of the ages of minors given ECT revealed a wide range from 4-18 years. Administration of ECT to people in their late teens would not be considered unusual by many staff working in psychiatric departments. Delivery of unknown electric currents to infants, however, would be considered exceptional by most psychiatrists; this practice requires further scrutiny. Although the proportion of infants is small, more than one-third of minors in this study (78/217) was under 10 years. This raises several questions about reasons why psychiatrists administer ECT to very young children. First, although some psychiatrists have claimed benefits from the treatment, there are considerable risks associated with neuro-psychological and/or physical side-effects, when ECT is given to minors. Second, there is no clinical rationale for administration of this unproven technique with children and adolescents. Third, when other effective, less-invasive alternative interventions exist, the choice of ECT seems, at best, paradoxical.
The modal age for ECT administration in this multiple case sample was 14.0 years; 39 cases (18%) were aged 14 or 15. If these data are representative of the practice of other psychiatrists, it suggests the use of ECT to resolve developmental adolescent problems. Since the 1960s, published ECT administration with very young minors under ten has been comparatively infrequent.
Diagnostic criteria
About diagnostic criteria, the use of the Achenbach & Edelbrock (1991) framework allowed a clinical analysis of the profile of minors who were given ECT. In this analysis, the Bender (1947) data were excluded (Bender's cases were clinically indistinguishable: all cases had been given an identical initial diagnosis, based on: withdrawn, anxious/depressed, social problems, thought problems, attention problems and 'other problem' behaviours). Examination of these data indicates that many minors had received a diagnosis based on withdrawn (30), anxious/ depressed (36), thought problems (37) or aggressive behaviour (37). Examination of individual case histories confirmed a clinical picture of minors frequently referred for ECT after an initial psychiatric diagnosis of 'anxiety' (sic) and/or 'depression' and/or 'schizophrenia'.
Presenting behaviour
Each reported presenting behaviour (PB) of these 217 minors was documented and coded, according to the Achenbach & Edelbrock (1991) profile. A total of 436 different presenting behaviours was recorded across the sample. Examination of individual cases indicated that some behaviours were very frequently documented across the data-set. (In this analysis, the Bender (1947) data were excluded, as all 98 cases were clinically indistinguishable.) On 112 occasions, thought problems were documented: aggressive behaviour (97), and anxious/depressed behaviours(70) also were frequently reported.
These three presenting behaviour categories (PB3) were further examined, in the search for possible behavioural predictors. An analysis of all published cases showed that 25% scored in one of the PB3 categories; 35% scored in two of the PB3 categories; and 33% scored in all three of the PB3 categories. Thus, two-thirds (68%) scored in either two or three of the PB3 categories. Seven percent of cases did not score in any of the PB3 categories. This analysis suggests that if the presenting behaviours of a minor are in one (or more) of the PB3 categories, then specific diagnoses will follow, and the minor is more likely to receive ECT treatment.
If these (PB) data are clinically representative of other non-documented ECT administrations with minors, children and adolescents may be more likely to be considered for ECT if they are: mute, withdrawn, crying, depressed, hearing things, delusional, paranoid, hyperactive, moody, catatonic, aggressive, talkative, and/or if they have an eating/sleep disorder. Co-occurrences of anxious/ depressed behaviour, thought problems and aggressive behaviour will increase the probabilities of ECT administration.
ECT administration --mode
Analysis of the data about the delivery of ECT to minors suggests a picture of idiosyncratic application of a technique with unknown and unpredictable effects. Examination of the data confirms that there is no standardised relationship between diagnosis and treatment; in the case sample, six minors were given more than 40 treatments, and 89 were given more than 20 treatments. There is no specified 'course' of ECT; individual psychiatrists administer ECT according to the perceived condition of the child/adolescent. Although some data are available about the mode of administration, there is no clear pattern; psychiatrists have used both bilateral and unilateral ECT administration. Some children/adolescents in the sample were given both unilateral and bilateral ECT. Although many contemporary psychiatrists seem to favour unilateral administration with adults, there is no consistent approach when ECT is given to minors.
ECT administration --consent
Inspection of these data cannot confirm whether valid or informed consent has been obtained regularly when ECT has been given to minors. Most studies do not mention it; in only 3/217 instances (less than 1%) was consent by the minor specifically included in the case description. It is unknown whether consent was obtained and not reported, or not obtained and not reported, or both.
Index behaviours
A review of the multiple case sample confirmed a very wide range of index behaviours amongst minors subsequently given ECT. Thus, some index behaviours would be consistent with subsequent psychiatric diagnoses (e.g. presence of psychotic symptoms/hallucinations/paranoid delusions, leading to diagnosis of 'schizophrenia'). The significance of other behaviours is more difficult to interpret in a clinical context (e.g. tearful/unable to relax/giggly/ compulsive exercising/ flighty/jumpy/decrease in school grades/lost concentration/easily distracted/told many lies/ cheerful/glum/spoke out of turn/vague). Some index behaviours in the 'other problems' category at best suggest over-inclusivity (e.g. no weight loss/no weight change/no sleep disturbance/urinary incontinence/grunting/ fear of people/indecisive/frustrated with life/ grimaced/excessive time in the bathroom). The detection of index behaviours linked to intellectual functioning (e.g. mental retardation/highly intelligent) is paradoxical, at least.
The wide range of index behaviours, and the high volume (436) strongly suggests clinical imprecision amongst psychiatrists. Analysis indicates that a form of 'net-widening' (McMahon, 1990) has occurred in this situation, where a too-wide range of behaviours have been viewed as pathological or dysfunctional. Examination of these raw index behaviour data confirms the impression that psychiatrists have recommended ECT to minors whose behaviours are within the range of normal development.
Drug therapies
Analysis of drug therapies given to children/adolescents before and during ECT administration has identified several frequently prescribed drugs. Two percent of minors received antihypertensives; hypnotics 6%; anxiolytics 0.6%; anti-psychotics 42%; anti-depressants 41%; anticonvulsants 1%; drugs for movement disorders 4%; CNS stimulants 0.6%; migraine treatments 0.6%; general anaesthetics 0.6%; expectorants 0.6%; vitamins 1%. The high level of prescription of anti-psychotics and anti-depressants confirms the clinical picture of a minor population with mood/affect disorders and/or psychotic disorders.
Positive outcomes after ECT
A high level of reported positive outcomes would be expected from this multiple case sample and meta-analysis. By definition, published work is often focused on atypical cases with unusual/exceptional presentations or outcomes (Miles & Huberman, 1994) . In this publishing climate, reports of case material with unusually favourable outcomes are more probable, due to a publication pressure to report positive findings. Hence, this sample of published cases reflects an inherent bias toward more positive outcomes after ECT administration.
Inspection of the data confirms that psychiatrists have observed and reported major behavioural changes after ECT administration with minors. The attribution of positive outcomes to ECT may be misleading, however, in the context of mood disorders and psychotic disorders, where extreme behaviours oscillate around the normal range. In this context, many apparent behavioural improvements are more probably explained by straightforward regression effects (Dawes, 1986) . The absence of any controlled studies, or single-case studies, with children/adolescents who have been given ECT, prevents scientific analysis.
Negative outcomes after ECT
Often, ECT has been discontinued by psychiatrists who have abandoned the treatment viewing it as ineffective. An inspection of these outcome data suggests that, whatever the perceived benefits of ECT, some of the negative consequences linked to this treatment are harmful and destructive. Moreover, the administration of ECT to already-damaged children and adolescents may exacerbate an existing psychological crisis. Many minors seem trapped in a negative cycle of abuse victim/victim behaviour/further abuse/ self-destruction/self-abuse. Some children given ECT subsequently have tried to kill themselves; although no causal connection exists, some children evidently perceive ECT as a frightening and damaging experience.
Paradoxically, however, some minors are positive about ECT. Other children rationalise the treatment, perceived as unstoppable and inevitable. In extreme cases, the tolerance of ECT may be a form of self-destructive behaviour. Already-abused or damaged children may perceive themselves as ready candidates for a treatment often viewed as a 'punishment'. Staff, moreover, may become enmeshed in this destructive cycle of institutionalised abuse.
Side-effects after ECT
The most frequently documented side-effects after ECT administration include memory impairment and disorientation of time/place/person. Whether the side-effects of ECT administration are permanent remains a matter of considerable debate. In general, the search for reliable and valid information about side-effects from ECT administration has been impeded by a pervasive lack of clinical commitment to collect these data.
Some speculative comments
In the 1990s, ECT remains a popular treatment for child/adolescent problems (Barker & Baldwin, 1990; Oxlad & Baldwin, 1995) ; in the United States it is estimated that up to 3500 minors are given ECT each year (Thompson & Blaine, 1987) . The present study provides an overview of published accounts of ECT administration to minors, based on a multiple case sample and meta-analysis. Hence, although there are clear limits to generalisability and representativeness, these data are truly revealing about the practices of psychiatrists who have published their clinical experiences.
An analysis of these data confirms that at least in these instances, ECT was used as 'treatment of choice', not a 'treatment of last resort'. Thus, although many children and adolescents had been given pharmacological therapies (often anti-depressants and/or anti-psychotics) few had received other psycho-therapeutic approaches. None had received a range of alternative treatments. In these published cases, at least, ECT was perceived as a beneficial 'treatment of choice', not a 'treatment of last resort'. Also, in these 217 cases only six times was psychotherapy offered as a treatment option, either before or after ECT.
The theme of consent remains central wherever ECT is given to minors. In these 217 cases, consent was mentioned eight times and was not reported in 209 cases. Whether valid or informed consent is even possible when ECT is given to minors has already been the subject of considerable debate (Barker & Baldwin, 1990; Oxlad & Baldwin, 1995) .
Examination of the presenting behaviours (PB) confirms that ECT was considered appropriate for a very wide range of conditions. Moreover, many of the presentations of these minors would be considered by many clinicians to be in the 'normal developmental' range, and appropriate forms of behavioural expression. In addition to the wide range of presenting behaviours, the volume (436) suggests (at least) diagnostic over-inclusivity by psychiatrists.
Many psychiatrists have justified the use of ECT with minors as a 'treatment of last resort' in lifethreatening circumstances. Inspection of these 217 cases produced scant instances of ECT used to save life. In only three instances had suicide been attempted by the minor; two other instances of 'suicidal tendencies' were documented. In one instance 'suicidal intent' was mentioned. 'Suicidal thoughts' were reported in four cases. One child/adolescent was 'concerned about suicide'. Hence in only 11/217 (5%) instances was suicide mentioned in the case presentations, and on only three occasions had suicide been attempted. From this analysis the justification of ECT as a 'life-saver' is disconfirmed.
Conclusion
In sum, the use of ECT with minors as an effective, life-saving 'treatment of last resort' used when other therapies have failed, is not supported by the data from the present sample of 217 cases. In a therapeutic environment where many 'tried and tested' alternatives exist for childhood/adolescent disorders, the continued administration of ECT to minors is, at least, paradoxical.
Examination of the present multiple case sampling and meta-analysis highlights the chronic under-reporting of this form of treatment with minors. Although Thompson & Blaine (1987) maintain that between 500 and 3500 minors receive ECT treatment each year in the United States of America alone, the present comprehensive analysis could only locate 217 published cases between 1947 and 1994. A -Presenting behaviour B -Number of cases C -Number of cases expressed as % D -Number of cases 
